Chapter 4 Circles

Very Short Answer Type Questions

Q1. In the given figure, O is the centre of the circle with chords AP and BP being produced to R and Q
respectively. If zQPR = 35°, find the measure of Z£AOB. [CBSE-14-17DIG1U]

Answer.
ZAPB = £ZRPQ = 35° [vert. opp. Zs]

Now, ZAOB and £APB are angles subtended by an arc AB at centre and at the remaining
part of the circle.

ZAOB = 2/APB = 2 x 35° = 70°

Q2. In the given figure, what is the measure of angle x ?
C

>E

Answer. We know that exterior angle of a cyclic quadrilateral is equal to interior opposite angle.
-. 2CBE = £ADC
=>x = 120°

Q3. In the given figure, if O is the centre of circle and .POQ = 110°, then find 2.PRQ

Answer. We know that angle subtended by an arc at the centre is double the angle subtended by it at the remaining
part of the circle.

<PRQ =1/2 +POQ

=1/2x 110°

= 55°

Q4. In the given figure, AABC is an equilateral triangle and ABDC is a cyclic quadrilateral, then find the
measure of «BDC.
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D

Answer.

AABC is an equilateral triangle.

3 ZBAC = 60°
Now, ZBDC + £ZBAC = 180°
ZBDC + 60° = 180°
«BDC = 180° - 60°
ZBDC = 120°

Q5. In the given figure, O is the centre of the circle. PQ is a chord of the circle and R is any point on the
circle. If 4/PRQ =1 and £OPQ = m, then find | + m.

R
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Answer.
£POQ = 2ZPRQ
= £ZPOQ = 2I-
In APQO, OP = 0Q = r
= ZOQP = L0PQ = m

Also, ZOPQ + £OQP + £POQ = 180°
= m+m+ 2] = 180°
= 2(l + m) = 180°
= I+ m = 90°

Q6. The given figure shows a circle with centre O in which a diameter AB bisects the chord PQ at the point
R. If PR = RQ = 8 cm and RB = 4 cm, then find the radius of the circle.
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Answer.

Let r be the radius, then
OQ =0B =rand OR = (r - 4)
0Q? = QR? + RO?

= r=64 + (r-4)2
= =64 +r2+ 16— 8r
= 8r=8=r=10cm

Q7. In the given figure, ABCD is a cyclic quadrilateral such that zZADB= 40° and 2DCA = 70°, then find the
measure of 2.DAB .

A D
40°
70°
B c
Answer.
Z/BCA = Z/ADB = 40° [angles in same segment of a circle are equal]
Now, «BCD = 70° + 40° = 110°
£DAB + «#BCD = 180°
£DAB + 110° = 180°
«£DAB = 180° - 110°
= ZDAB = 70r

Q8. In the figure, ‘O’ is the centre of the circle, ZABO= 20° and 2£ACO= 30°, where A, B, C are points on the
circle. What is the value of x ?

Answer.



In AOAB, we have

OA = OB [radii of same circle]
= Z0AB = £0BA = 20¢° [£s opp. to equal sides]
In AOAC, we have

OA = OC [radii of same circle]
= Z/0AC = Z0CA = 30° [Zs opp. to equal sides]
Now, ZBAC = ZOAB + ZOAC

20° + 30° = 50¢
x = £/BOC = 2/BAC
= 2 x 50° = 100°

Q9. In the given figure, if O is the centre of circle. Chord AB is equal to radius of the circle, then find 2ACB.

Answer.
Join OA, OB
: AB = OA = OB
. AOAB is an equilateral triangle

ZAOB = 60°

ZACB = % £AOB

1
=5 X 60° = 30

Q10. In the given figure, if ZOAB = 40°, then find the measure of ZACB. [NCERT Exemplar Problem]
c




In AOAB,

OA = OB [radii of same circle]

/0BA = ZOAB = 40° [£s opp. to equal sides in a A are equal]

Now, Z0AB + ZAOB + ZOBA = 180° [angle sum property of a A]
= 40° + £ZAOB + 40° = 180°
= ZAOB = 100°
Therefore, ZACB = 50°

[~ angle subtended by an arc at the centre is double the
angle subtended by it at the remaining part of the circle]

Q11. In the given figure, O is the centre of the circle. If2ZBOC= 120°, then find the value of x.

Answer.

Here, /AOC + #COB = 18(°
ZACC = 180° - ~COB
= 180° - 120° = 60°

1 1
Now, x = EAAOC =5 x 60° = 30°

Q12. In the given figure, O is the centre of the circle, then compare the chords.

D B

A C
Answer. In chords AB and CD, AB is passing through the centre of the circle. AB is the diameter of circle. Thus, AB>CD
[v diameter is the largest chord]



Q13. In the given figure, ZACP = 40° and «BPD = 120°, then find 2CBD .

[angle in sar?le segment]
Answer.
ZBDP = ZACP = 40° [angle in same segment]

Now, in ABPD, we have

ZPBD + £BPD + £BDP = 180°

= £PBD + 120° + 40° = 180°

= £4PBD = 180° - 160° = 20°

or ZCBD = 20°

Q14. In the given figure, if £SEC = 120°, «DCE = 25°, then find 2BAC.

Answer.

ZBEC is exterior angle of ACDE.

ZCDE + 4DCE = «£BEC
= £ZCDE + 25° = 120°
s ZCDE = 95°
Now, ZBAC = ZCDE [ angle in same segment are equall
= Z/BAC = 95°

Q15. AD is a diameter of a circle and AB is a chord. If AD = 34 cm, AB = 30 cm, then find the distance of AB
from the centre of the circle. [CBSE March 2012]

LN

Answer.




.+ The perpendicular drawn from centre to the chord bisects it.

1 1
AM = §AB= EXSOcm

= 15 om

1
Also, OA = EAD

1
=3 x 34 cm

= 17 cm
In rt. AOAM, we have
OA? = OM? + AM?
172 = OM2 + 152
=3 289 = OM? + 225
= OM?Z = 289 — 225
= OM? = 64
= OM = 64 =8cm

Q16. In the given figure, if z.DAB = 60°, zZABD= 50°, then find £ACB. [NCERT Exemplar Problem]

D __c
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Answer.

In AABD, ZABD + £ZADB + ZDAB = 180° langle sum property of A]
50° + <ADB + 60° = 180° |

= ZADB = 700

Now, ZACB = ZADB = 70¢ [- angle in same segment]

Q17. In the given figure, AB || DC. If A = 50°, then find the measure of ZABC. [NCERT Exemplar Problem]

D C
m
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Answer.




ABCD is a cyclic quadrilateral.
ZA + £C = 180 ...{i) [opposite Zs of cyclic quad.]
Also, AB || DC
: ZB + £C = 180 ...{if)
From (i) and (ii}, we have

ZB + £ZC ZA + £C
= . /B = ZA = 50

Short Answer Questions Type-I

Q18. Equal chords of a circle subtend equal angles at the centre. [CBSE March 2012]

Answer.
Given : Inacircle C(O, r), chord AB = chord CD.
To Prove : ZAOB = ZCOD.
Proof : In AAOB and ACOD
AO = CO [radii of same circle]
BO = DO (radii of same circle]

Chord AB = Chord CD [given]
= AAOB = ACOD [by SSS congruence axiom]
= ZAOB= ZCOD [ec.p.ct]

Q19. If the angles subtended by the chords of a circle at the centre are equal, then chords are equal. [CBSE
March 2012]

Answer.

Given : Inacircle C(O, r), ZAOB = ZCOQOD.
To Prove : Chord AB = Chord CD.

Proof : In AAOB and ACOD

AO = CO [radii of same circle]
BO = DO [radii of same circle]
ZAOB = £COD [given]
= AAOB = ACOD [by SAS congruence axiom]
= Chord AB = Chord CD [c.p.c.t.]

Q20. In the figure, O is the centre of the circle and LABC= 45°. Show that OALOC[/latex]. [CBSE March
2013]

Answer.



Since angle subtended by an arc at the centre of the circle is double the angle subtended it at any point on the
remaining part of the circle.

o ZAOC = 2/ABC = 2 x 45° = 90°
Hence, OA 1 OC.

Q21. In the given figure, Z.PQR= 100°, where P,Q and R are points on a circle with centre O. Find 2OPR.
[CBSE March 2012]

Q

Pf 100° ﬁ q

Answer.

Take any point A on the circumcircle of the circle.
Join AP and AR.
- APQR is a cyclic quadrilateral.
ZPAR + ZPQR = 180° [sum of opposite angles of a cyclic quad. is 180°]
ZPAR + 100° = 180°
= ZPAR = 80r

Since ZPOR and ZPAR are the angles subtended by an arc PR at the centre of the circle and
circumcircle of the circle.

- Z/POR = 2/PAR = 2 x 80° = 160°

- In APOR, we have OP = OR [radii of same circle]
Z0PR = ZORP [angles opposite to equal sides]

Now, ZPOR + ZOPR + ZORP = 180° |

= 160° + ZOPR + ZOPR = 180°

= 2Z0PR = 20¢

= ZOPR = 10°

Q22. In figure, ABCD is a cyclic quadrilateral in which AB is extended till F and BE || DC. If z/FBE= 20° and
<«DAB = 95°, then find2ADC. [CBSE March 2012]

F
20°

E

Answer.



Sum of opposite angles of a cyclic quadrilateral is 180°
ZDAB + ZBCD = 180°

= 95° + £ZBCD = 180°
= ZBCD = 180° - 95° = 85°
BE || DC
ZCBE = ZBCD = 85° [alternate interior angles]

ZCBF = ZCBE + ZFBE
= 85° 4+ 20° = 105°
Now, ZABC + ZCBF = 180°
and ZABC + £ADC = 180°
Thus, ZABC + ZADC = ZABC + ZCBF
= £ZADC = ZCBF
= ZADC = 105° [+ £ZCBF = 105°]

[linear pair]
[opposite angles of cyclic quad.]

Q23. In the figure, chord AB of circle with centre O, is produced to C such that BC = OB. CO is joined and
produced to meet the circle in D. If ZACD = y and 2£AOD= x, show that x = 3y. [CBSE March 2011 ]

Answer.

In AOBC, OB =
= ZBOC = /ZBCO =y

|
oY)
@)

...[angles opp. to equal sides are equal]

ZOBA is the exterior angle of ABOC

So,  ZABO = 2y ...[ext. angle is equal to the sum of int. opp. angles]
Similarly, ZAOD is the exterior angle of AAOC

x=2y+vy=3y

Q24. If a line intersects two concentric circles (circles with the same centre) with centre O at A, B, Cand D,
prove that AB = CD (see fig.). [CBSE March 2013]



Answer. Draw OML |

Since perpendicular from the centre of a circle to a chord of the circle bisects the chord.
BM = CM ...(i)

and AM = DM ...(ii)

Subtracting (i) from (ii), we have

AM - BM = DM - CM

AB = CD

Q25. In the given figure, P is the centre of the circle. Prove that : 2 XPZ = 2(« X2ZY ++2 YXZ)

S

Answer.

Arc XY subtends ZXPY at the centre P and £XZY in the remaining part of the circle.

ZXPY = 2 (£XZY) (i)
Slmllar]y, arc YZ subtends £YPZ at the centre P and £YXZ in the remaining part of the cm:le
ZYPZ = 2(£YXZ) )

Addmg (i) and (ii), we have
ZXPY + £YPZ = 2 (£LXZY + £YX2Z)
ZLXPZ = 2 (£XZY + £YX2Z)

Q26. Two circles intersect at two points B and C. Through B, two line segments ABD and PBQ are drawn to
intersect the circles at A, D and P, Q respectively (see fig.). Prove that 2 ACP =2 QCD.



Answer.

ZACP = ZABP (i) [angles in the same segment]
ZQCD = £ZQBD  ...{ii) [angles in the same segment]
Also, ZABP = ZQBD . (iii) [vertically opposite angles]
From (i), (ii) and (iii), we have
ZACP = £QCD

Q27. If the diagonals of a cyclic quadrilateral are diameters of the circle through the opposite vertices of
the quadrilateral. Prove that the quadrilateral is a rectangle. [CBSE-14-GDQNI3W]

Answer.

Here, ABCD is a cyclic quadrilateral in which AC and BD are diameters.
Since AC is a diameter. A

s ZABC = ZADC = 90

[-- angle of a semicircle = 90°]

Also, BD is a diameter

o ZBAD = /ZBCD = 90 D B
[~ angle of a semicircle = 90°]

Now, all the angles of a cyclic quadrilateral ABCD are 90° each.

Hence, ABCD is a rectangle.

Short Answer Questions Type-II

Q28. If the non-parallel sides of a trapezium are equal, prove that it is cyclic. [CBSE March 2013]

Answer.



Given : ABCD is a trapezium in which AD = BC.

To Prove : ABCD is a cyclic quadrilateral. 7 ? / N
Const. : DrawCE || DA intersect AB in E. A
Proof : Here, AB || DC [given] #’
or AE || DC /
_ . ?,31\1 2
and CE || DA [by construction] A - B
= AECD is a parallelogram.
: AD = EC [opposite sides of a parallelogram]
ZD = 43 [opposite angles of a parallelogram]
Now, in AEBC CE =CB - [~ AD = BC (given) and AD = EC (proved)]
= £l = /£2 [angles opposite to equal sides of a triangle] -
Z1 + 23 = 180° [a linear pair]
2 + 2D = 180 [v £1 = 22 and 23 = ZD (proved)]
or /B + #D = 180° [© Z2 and ZB are same]

Hence, ABCD is a cyclic trapezium.

Q29. ABCD is a parallelogram. The circle through A, B and C intersects (produce if necessary) at E. Prove
that AE = AD.

Answer.

Given : ABCD is a parallelogram. Circle through A, B and C intersects CD produced in E.
To Prove: AE = AD

Proof : ABCE is a cyclic quadrilateral.

ZB + £E = 180° )

ABCD is a parallelogram.
ZB = Z1 ... (i) E D c
Also, Z1 + 22 = 180° [a linear pair]
or B+ £2 = 180°  ..(iii} [using (ii)]
Now, from (i) and (iii), we have

ZB + LE = £B + £2 /]

A B

= ZE = 22 N
In AADE, we have

| ZE = /2
= AD = AE [sides opposite to equal angles of a A]

~ 3

Q30. ABCD is a cyclic quadrilateral in which AB and CD when produced meet in E and EA = ED. Prove that:
(i) AD\\BC (ii) EB = EC

Answer.



(i} In AAED, we have
EA = ED [given]

= Z1 = 22
[angles opposite to equal sides are equal]
Also, £33 = /2
[external angle of cyclic quad. = interior opposite angle]

zZ1 = £2
and £3 = £2
—y Z1 = /3
These are correspondence angles.
AD || BC

(i) £1 = Z4 [external angle of cyclic quad. = Interior opposite angle)
But £Z1 = £3 [proved above]
Z1 = /4

and L1 = £3
= L3 = Z4
In ABEC, we have £3 = 44 = BE = CE

[side opposite to equal angles are equal]

Q31. If two equal chords of a circle intersect within a circle, prove that the line segment joining the point of

intersection to the centre makes equal angles with the chords. [CBSE-15-NS72LP7]

Answer.

Join OPF, draw OL L AB and OM L CD, thus, L and M are
the mid-points of AB and CD respectively. Also, equal chords
are equidistant from the centre.

K OL = OM
Now, in right-angled As OLP and OMP
OL = OM
OP = OP [common)]
Z0OLP = ~OMP [each = 90°]

So, by RHS congruence axiom, we have
AOLP = AOMP
Hence, Z/OPL = ZOPM [c.p.c.t.]
Q32. Two circles whose centres are O and O’ intersect at P. Through P, a line parallel to OO’ intersecting

the circles at C and D is drawn as shown in the figure. Prove the CD = 200’. [CBSE-15-6DWMW5A] [CBSE-
14-ERFKZ8H]

Answer.



Draw OA 1 CD and OB 1 CD
Now, OA L CD

= OA 1L CP

= CA = AP = —é—CP

= CP = 2AP o (i)
Similarly, O'B L CD

= O’B L PD

= PB = BD = %PD

= PD = 2PB o (i)

Also, CD =CP + PD
2AP + 2PB = 2(AP + PB) = 2AB
200" [+ OABO’ is a rectangle]

CD

Q33. If ABC is an equilateral triangle inscribed in a circle and P be any point on the minor arc BC which does
not coincide with B or C, prove that PA is angle bisector of 2zBPC . [NCERT Exemplar Problem]

Answer.

Here, AABC is an equilateral triangle inscribed in a circle with
centre O.

= AB = AC = BC [ AABC is equilateral]
ZAOB = ZAOC = £ZBOC
[equal chords subtend equal angles at centre)

= ZAOB = ZA0C (i)
Now, ZAOB and ZAPB are angles subtended by an arc AB at centre \L/

and at the remaining part of the circle by same arc. P
Therefore, ZAPB = %/_’AOB i)
Similarly,  ZAPC = %moc i)
Usir;g (1), (it} and (iii), we have
ZAPB = #APC

Hence, PA is angle bisector of ZBPC.

Q34. In the given figure, AB and CD are two equal chords of a circle with centre O. OP and OQ are
perpendiculars on chords AB and CD respectively. If 2 POQ = 120°, find £APQ . [CBSE-14-ERFKZ8H]

Answer.



Since AB = CD
OP = 0Q [ equal chords are equidistant from the centre]
Z0PQ = £0QP
[by using isosceles triangle property, angles opp. to equal sides of a A]
In APOQ), by using angle sum property, we have
Z0PQ + £0QP + £POQ = 180°
= £Z0PQ + £OPQ + 120° = 180°

= 220PQ = 60°
= Z0PQ = 30
Now, ZAPQ + £0PQ = 90°
= ZAPQ + 30° = 90°
= ZAPQ = 90° - 30° = 60°
Hence, ZAPQ = 60°

LONG ANSWER TYPE QUESTIONS

Q35. Show that the quadrilateral formed by angle bisectors of a cyclic quadrilateral, is also cyclic. [CBSE
March 2012]

Answer.



Given : A cydlic quadrilateral ABCD, in which AP BP. CR and
DR are the angle bisectors of ZA, #B, #C and 2#D
respectively, such that a quadrilateral PQRS is formed.

To Prove : PQRS is a cyclic quadrilateral.

Proof : Since ABCD is a cyclic quadrilateral.
. A+ ZC =180°and ZB + 2D = 180° (i)
Also AP, BE, CR and DR are the bisectors of ZA, £B, £C and £D respectively.
1
Zl = 5 ZA,
L2 = 1 ZB
=3 .
1 1
£3 = —-/C and 24 = - 2D
2 2
: 1 1 1 1
From (i), we have EAA + 5 £C = 5 (ZA + 2C) = 5 x 180° = 90°
and lzB+l/_’D=l(4B+4D)=1x18{}°=90°
2 2 2 2
or £l + £3 = 90°
and 22 + 74 = 90° .. lii)
Now, in AAPB, by angles sum property of a A
L1+ £2 + /P = 18(r .. (iii)
Again, in ACRD, by angles sum property of a A
Z3 + Z4 + £LR = 180" CLL(iv)

Adding (iii) and (iv), we have
L1 +£2 + 23+ 24 + ZP + /R = 180° + 180
90° + 90° + 2P + ZR = 360° [using (ii)]
ZP + ZR = 360° - 180° = 180°
i.e., the sum of one pair of the opposite angles of quadrilateral PQRS is 180°.
Hence, the quadrilateral PQRS is a cyclic quadrilateral.

Q36. Prove that the angle subtended by an arc at the centre is double the angle subtended by it at any point
on the remaining part of the circle. [CBSE March 2012]

Answer.



Given : A circle with centre O. Arc AB subtends ZAOB at the centre and ZACB at any
point C on the remaining part of the circle.

i) {iii)
To Prove : ZAOB = 2/ACB in figure (i), (ii) and (iv) and reflex ZAOB = 2/ACB in

figure (iii).
Const. : Join CO and produce it to P
Proof : In AAOC
= OA = OC [radii of same circle]
= Ll = 22 i)

[angle opposite to equal sides of a A]
Ext. ZAOP = /1 + 22

LD = L2 + /2 [using (i)]
Z5 = 2.2 (i)
Similarly, £6 =274 ... (1ii)

Adding (ii) and (iii), we have

L5+ £6 =242 + 224

Z5 + £6 = 2(£2 + £4)
= ZAOB = 2£ACB [for figures (i), (ii)]
or reflex ZAOB = 2/ACB [for figure (iii)]
Subtracting (ii) from (iii) for figure (iv), we have

L6245 =274 -2/2 = 2(24 - £2)

ZAOB = 2/ACB

Q37. Prove that the angle bisectors of the angle formed by producing opposite sides of a cyclic quadrilateral
(provided they are not parallel) intersect at right angle.

Answer.



Given : In cyclic quadrilateral ABCD, opposite sides are produced to meet in E and F. Bisectors
of ZE and ZF meet in G.

To Prove : LEGI = ZEGH = 90°
Proof : EG and FI are the bisectors of ZE and #F
£l = Z2and /3 = 24 (1)
In AFCH,
ext. ZFHD = £7 = £4 + /5
Also, L7 = /8 [vertically opposite angles]
andext. Z/FCD = 45 = /6
[ext. angle of a cyclic quadrilateral is equal to interior opposite angle]
= £8= L3+ £6 ..(ii)  [using (i)]

Again, in AFAI, using ext. angle property

9= /3+ /6 .. (iii)
From (ii) and (iii), we have
£8 = /9
Now, in AEGI and AEGH
£L1= 22
£8= /9
= ZEGI = £ZEGH
But ZEGI+ ZEGH = 180 [a linear pair]

= ZEGI= ZEGH = 90°

Q38. Bisectors of angles A, B and C of triangle ABC intersect its circumcircle at D, E and F respectively.
Prove that the angles of the ADEF are 90° -2 A/2 ,90° - 2 B/2 and 90°- 2 C/2 respectively.



Answer.

Let ZBAD = x, ZABE =y
and - ZACF = z, then

£ZCAD = x, ZCBE =y
and /BCF = 2z

[AD, BE and CF is bisector of ZA, #B and ~C]
InAABC, ZA+ /B + 2C = 180°

= 2x + 2y + 2z = 180°
or . x+y+z=90° ... (i)
Now, ZADE = ZABE
and ZADF = ZACF [angles in the same segment of a circle]
= ZADE = y and ZADF = z
- ZADE + ZADF = y + 2
or D=y +z (i)
From (i) and (ii), we have

x + £D = 90°
= /D = 90° — x

—_ o AA " = —éf—‘AV

Similarly, ZE = 90° - —'—ég’—
and ZF = 90° - ig

Q39. In the given figure, O is the centre of a circle of radius r cm, OP and OQ are perpendiculars to AB and
CD respectively and PQ = 1 cm. If AB II CD, AB = 6cm and CD = 8cm, determiner. [ CBSE-15-6DWMW5A]

Answer. Since the perpendicular drawn from the centre of the circle to a chord bisects the chord. Therefore, P and Q
are mid-points of AB and CD respectively.



Consequently, AP =BP = - AB = 3 cm

B — BN

and CQ=QD =

In right-angled AOAP we have
OA? = OP? + AP?
= OP? + 32
2= OP? + 9
In right-angled AOCQ, we have
0C? = 0Q? + CQ2
r? = 0Q? + 42
rr=0Q% + 16
From (i) and (ii), we have
OP? + 9= 0Q? + 16
OP? - 0Q? = 16 - 9
X2 -(x-12=16-9
X -x?2 -1+ 2x=7

CD =4 em

2x =7 + 1
x=4

= OP=4cm

From (i), we have
r?= (42 +9
=16 + 9 =25
r=95cm

[where OP = x and PQ = 1 cm given]

Q40. If two chords AB and CD of a circle AYDZBWCX intersect at right angles (see fig.), prove that arc CXA
+ arc DZB = arc AYD + arc BWC = semicircle. [NCERT Exemplar Problem]

D

N~

D Z

Answer. Given two chords AB and CD of a circle intersect at right angle. Let P be the point of intersection of the chord

and O be the centre of circle AYDZBWCX.



Join AC, AD, DB and BC and AO, BO, CO and DO.

Now, arc CXA subtends ZAOC and ZABC at centre and at the
remaining part of the circle.

Therefore, ZAO0C = 2/7ABC W)

Similarly, arc DZB subtends #BOD and ZDCB at the centre and at
the remaining part of circle respectively

R ZBOD = 2/DCB (i)
Adding {i) and (ii), we have
ZA0C + #ZBOD = 2(£ABC + #DCB)

2 x 90

[ in rt. ACPB, ZP = 90° = ZPCB + £ZPBC = 90°)

= 180° .
= arc CXA + arc DZB = semicircle .. (i)
Similarly, ~ZAOD + ZBOC = 2(£ZACD + «CAB) = 2 x 90° = 180°
= arc AYD + arc BWC = semicircle ...{iv)
From (iii) and (iv), we have
arc CXA + arc DZB = arc AYD + arc BWC = semicircle

Q41. In the given figure, AC is a diameter of the circle with centre O. Chord BD is perpendicular to AC. Write
down the measures of angles a, b, c and d in terms of x. [CBSE-15-NS72LP7]

D C

Answer.



Here, AC is a diameter of the circle.

R ZADC = 90°
= Za + £Zd = 90° )
In right-angled AAED, ZE = 90°
Za + Zb = 90° o i)
From (i) and (ii), we obtain '

Zb = Zd corr (i)
Also, Za = Lc ... (iv)

[£s substended by the same segment are equal]

Now, #AOB and ZADB are angles subtended by an arc AB at the centre and at the
remaining part of the circle.

ZADB = + LAOB = za= X
2 2
From (iv), we have Za = Zc =
Again, ZAOB + £ZBOC = 180°
= ZBOC = 180° - ZAOB = 180° - x
/BOC and ZBDC are angles subtended by an arc BC at the centre and at the remaining
part of the circle.

Mo X

ZBDCZ%ABOC
_ 1 g oy X
- Zd = 5 (180° - x) = 90° - 7
From (iii), we have #/b = /d :900_%
X X x X
Hence, Za = =, Zzb = 90° - = = = — o _ =X
ce, £a ) 90 2,40 2and,£d 90 5 -

Q42. The bisector of £ E of an isosceles triangle ABC with AB = AC meets the circumcircle of AABC at P as
shown in the given figure. If AP and BC produced meet at Q, prove that CQ = CA. [CBSE-14-GDQNI3W]

Q

Answer.



Let ZABP be x.

Since BP is angle biseetor of #B
ZABP = ZPBC = x
= ZABC = 2x

In AABC, AB = AC [given]
' ZACB = ZABC [£s opp. to equal sides of a A]
ZACB = 2x
<PAC = /PBC = x [£s in the same segment]

In AAQC, by using exterior angle property, we have
ZACB = ZAQC + ZQAC

2x = /ZAQC + x [+ ZPAC and £QAC are same angle]
= ZAQC=2x-x = x
= ZAQC = £QAC
Now, in AQAC, we have
/AQC = /QAC
= CA=CQ [sides opp. to equal angles of a A]

Value Based Questions

Q1. A small cottage industry employing people from a nearby slum area prepares round table cloths having

six equal designs in the six segment formed by equal chords AB, BC, CD, DE, EF and FA. If O is the centre of
round table cloth (see figure). Find ZA0B, A AEFE and £ AF B.What value is depicted through this question ?
[CBSE-14-17DJG1U]

Answer.



Since six equal designs in the six segment formed by equal chords AB, D
BC, CD, DE, EF and FA.

Therefore, we have six equilateral triangles as shown in the figure. E
Since AAOB, ABOC, ACOD, ADOE, AEOF and AFOA are equilateral. 0
. Each angle is equal to 60°.

ZAOB = 60° F B
Z/AOB, ZAEB and ZAFB are angles subtended by an arc AB at the &/

centre and at the remaining part of the circle.

ZAEB = ZAFB = % ZA0OB
= % x 60° = 30°
Thus, ZAEB = ZAFB = 30°

Value depicted : By employing people from a slum area to prepare round table cloths realize their social responsibility
to work for helping the ones in need.

Q2. Three students Priyanka, Sania and David are protesting against killing innocent animals for commercial

purposes in a circular park of radius 20 m. They are standing at equal distances on its boundary by holding
banners in their hands.

(i) Find the distance between each of them.

(ii) Which mathematical concept is used in it ?

(iii) How does an act like this reflects their attitude towards society ?

Answer.

(i) Letus assume that A, B and C be the positions of Priyanka, Sania and David respectively
on the boundary of circular park with centre O.
Draw AD 1 BC.

Since the centre of the circle coincides with the centroid of the equilateral AABC.

.. Radius of circumscribed circle = g AD

3
= 20 = g AD .
3 A (Priyanka)
=~  AD =20x g

= AD =30 m
Now, AD 1 BC,andlet AB=BC =CA=xm

1 x
T:: BD =CD = 5 BC = o)
In rt. ABDA, £D = 90°
By Pythagoras Theorem, we have

AB? = BD? + AD?

B
(Sania)
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2
X
- = 900
3
i = 900
.x2=900x%
x2 = 1200
x = /1200 = 203

Hence, distance between each of them is 20./3 m.
(i} Properties of circle, equilateral triangle and Pythagoras theorem.
(it} Live and let live !

Q3. A circular park of radius 10 m is situated in a colony. Three students Ashok, Raman and Kanaihya are
standing at equal distances on its circumference each having a toy telephone in his hands to talk each other
about Honesty, Peace and Discipline.

(i) Find the length of the string of each phone.

(ii) Write the role of discipline in students’ life.

Answer. Let us assume, A, B and C be the position of three students Ashok, Raman and Kanaihya respectively on the
circumference of the circular park with centre O and radius 10 m. Since the centre of circle coincides with the centroid of

the equilateral AABC.

. Radius of circumscribed circle = g AD

3
2
= 10 = §AD A (Ashok)
= AD =15m
Now, AD L BC and let AB = BC = CA = x
- BD=CD=%BC;'§ ;
In rt. Zed ABDA, 2D = 90° A .
2 _ 2 y B D C
AB® = BD? + AD? (Hamanjv(t(ananhya}
2
X
X2 = -7 +225
2
X
X2~ T = 225
- 2 = 225% — 300
= x = 1043 m

Thus, the length of each string is 1073 m .

ln_ students’ life, discipline is necessary. It motivates as well as it nurture the students to make
him as a responsible citizen.

Q4. Three scouts Rajat, Rohit and Ramit in the cultural show holded three stringed balloons with a message
‘Stop Child Labour’. Keeping themselves on the boundary of a circle of radius 25 cm, each scout holded the
string tightly. Find the distance between Rajat and Ramit, when distance between Rajat and Rohit and Rohit
and Ramit is 30 cm. What message was given by scouts and why ?



Answer.

Let P, Q and R be the position of Rajat, Rohit and Ramit respectively.
Let O be the centre of circle. Points P and R are equidistant from

Q.

Now, OQ is the perpendicular bisector of PR.
Let OQ bisect PR at S.

PS? = PQ? - SQ?
PS? = 900 - SQ?
Also, in rt. AOSP, we have

PSZ = QOPZ - OS2
= = 625 - (0Q - SQ)?
= 900 - SQ? = 625 - (25 - SQ)?

= 625 - 625 - SQ? + 50 SQ

= 50SQ =900 =SQ= 18 cm
From (i) and (ii), we have
PS? = 900 - (18)? = 576
PS =24 cm
PR =2 x24 =48 cm
Thus, distance between Rajat and Ramit is 48 cm.

In rt. APSQ,

=

=
=

R (Ramit)

Child labour is curse to society. Scouts appealed everyone to stop child labour.

\

/
i
P (Rajat)

(i)



